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(54)Title: METHOD FOR DETECTING MUTATION IN HEPATITIS B VIRUS AND DETECTION KIT 



(57) Abstract 

A method for detecting a mutation in a gene encoding the reverse transcriptase active center of hepatitis B virus, in particular, a 
mutation in the YMDD motif; a primer set to be used in this method; and a kit including this primer set and a probe set. This method 
comprising amplifying by the PCR method a part of the gene sequence encoding the reverse transcriptase active center of hepatitis B virus 
seemingly having a mutation by using a set of primers of SEQ ID NOS: 1 and 2;' then hybridizing the amplification product with each of 
probes of a probe mixture or a probe set containing the sequence of SEQ ID NO: 3 or 23; incorporating a labeled substrate by the 
mini-sequence method; and then detecting the labeled substrate to thereby detect the occurrence of the mutation in the reverse transcriptase 
active center of hepatitis B virus. 
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m m m 

3&M<D B MJFFi&^-f )VX (hepatitis B virus. : J^TF HBV £H§t"£>) (DWM^^k 

=7^Vy (Lamivudine) te^S^^y • A^Tilfl^nfeSi^-f 
SfMB 35 : 529-547, 1 997 ; B y&^ft. BIO Clinica 13 : 415 — 418, 

l^l/iifiCftoT, 7 5^y>©lM4t:J:0 1 7 ^ 7 HBV ifi 

*\s&*<D#mLfz.m.fci L \z&mw±VT\,vzz£fim%2nT^2> (Kari p. 

Fischer b. ANTIMICROB. AGENTS CHEMOTHER 40 : 1957-1960, 1996 ; Roger Ling 
b, HEPAT0L0GY 24 : 714-717, 1996)." £©SS»**£r<5SB{S:tt, HBV * 

ffc*)-^ ^D->> (Y) • ^^^--> (M) • 77A°7^>^ (D) • 77A'7^> 
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m (D)^^7i^T^y^iH^j$rw-r^^ch^b, mm^-y cm 736-747 * 

hmttlT^Z (L A. Kohlstaedt b, SCIENCE 256 : 1783- 1790. 
1 992) o 7^7 r iS>(Dg:m&-5-lZ&^i:fo, Zl© YMDD y CO M (^^~ » 

5 tffcntl^. m.fc?W<)lT*lZ, ^^-XDU F>T&£ ATG © A^G \z 
^nctl:«fcOA'J>^ £fcteATG©Ga*T, C. t>L<»4Afc««|Stl* 

S„ -5-©— 0il£LTteU B^b^^n/tlfiltffckD HBV£-r;k*»e^£|fi 

15 m» iiL/« ^^^^#&-r^i%x.bn^ae™^JM3a^pcRfe{CcfcD*i 

20 PCR-SSPfeWB<^bnT^£ (^llJb. HEPAT0L0GY 27 : 1711-1716. 1998)„ 
±12© «fc -5 & HBV *^©E*Mfej£fc: J:*ltttt, h ->-*x>-tf— 

pcr-ssp fett. j^agscaastc^'^-fT-ir?/ h©isw-, pcr &#*?© 

^fgemi. (i) ttftAf^e»tta*T*«lBT»7L, (ii) h 
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$><o. (iii) m&R-tf&mt±fim<. fix ov) ratfis©^jt^' 
^^^(c ymdd =E9—y^n- F?zmfc^±T~±rz^m&<D&z>mfc^m 

HBV W^ffi^^HBVit^Jt© YMDD ^^-7*3- HT5«^(7)^S^m^ 
(IioTI52BJ-r^ 0 L^U^, ^^^*> ? >^(7)^JS^i3J;D HBV YMDD 
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5 Elite, HBV-DNA*<£>, YMDD^E^-^^eS:^iH^J#-^ : lRZSm^m^ : 
^0J0@^CD^ae)(C«. ^^HBV^^^cTD^ft^^^^ YMDD 

**ffit?fleffl-rSi««S«ltt, 50bp J£*± 300bp ^Tj&*$f£ L < , 80bp £Ut 130bp 
15 WWIC^St^, 

7£ A< ^ U *W if- -> a > £1*3. 

hbv «it^w^SL^-r^'x;uxT , feSiii^^, ^^-r.T-K^ffiKjjft 
pcr <Dmmmm^77^^-£.mwm&(DM7v?^v-^H>%fm 

25 t>7y7^7- : 5' -AGTGGGCCTC AGNCCGTTTC-3' (iB?y#-5§ : 1), RZS 
7>ft>7y7-f7- : 5' -AGACTTGGCC CCCAATACCA-3' (IH^J#-^ : 2) 
SffllriS ({BU NfctA, T. C Xtt G<75ftrn^»bL feL<tto.-/'C' 
— WHSTfe5). 1B^J#^ : El 1 ICtkT £> . YMDD ^£5P-:7 

^HtJ^IC^MT^o HBV-DNA « 3215 3*^ K & S @B^J#^ : 1 tefg 
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645-664 X&UttFlZs ^LTia^J#^-: 2 teffg 749-768 * ^ l^5P F fcffl 

<iu MiB^j^^-r v-- h-e pcr o ^^n^^cDi*^^ l < a 

10~-40bpg«#— 

L 75: S X V y ^ <h T te, (WJ D ^ X "7 y ^^W^T ^° D — :/£ffc0D A-f y 

^(DMiLm^m(D^(D^^y^mm<D^ium-r^rc6biz^ ^-a- 
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2^-tJ:a*W41IP«-r5^4:3&«T*4. IPS, fsib^OIftCiD, ^D-^ 

—mz. ^□-T'CDI^H 20bp£Lt40bp##3:L<, 25bpJ^±35bp 
SATtfmzfri£L^ 0 

^ ^ ^^>^s-^b# 1:^1*5 ^ s yis>mvkmv<D ymdd^— y<o^mt. 

T5yKU^;UTtt2aig}&*#^E-rs. HPS, YMDD^^— 7© YVDD (^iv) 
fcL<teYIDD (fSSI) ^©fg«$nt^l»„ K>©*ttM2 
?0fi. 3»±, MM (ATG)^£^H§y V (GTA» GTT, GTC ROC GTG) 

mi (ata, ATTRtfATO Sr^a&x, 8 a^co^a^^a*^?-* £ tiZteZ. 
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m±M YMDD TAT ATG GAT GAT 

YVDDiH TAT gTA GAT GAT 

TAT gTt GAT. GAT 
TAT gTc GAT GAT 
TAT gTG GAT GAT 
Y I DDi^l TAT ATa GAT GAT 

TAT ATc GAT GAT 
TAT ATt GAT GAT 

tt» SC»SV©«^ »^SM(ATG)^e»*T2 3l?-f >h©S5Siei:^:SGTA. GTT 
<?? ; fiE"3~£ch<D?8'g : /^£>£> (Stephan Gunther ^ VIROLOGY 235 : 104-108, 1 997) 0 

m*km (ymdd) <D&mm-7u— 
m±m cymdd^) **m-r**o^a-yfc:tt, m±mymd^9—y<D^m 

§5?UT&5 TAT ATG G AT GAT . ©TSISB^SSC^tr. 

5' -TCCCCCACTG TCTGGCTTTC AGTTATATGG-3' (ME?iJ#^ : 3) 
$tt^^n-^fmut^§ 0 ZinTi-^tC^S! (YMDD) fc&fti 
T^S^s, ^yn-yfi, T^gR©^^^-— >©n K>ATG fd&U.T, ^mm<D 
<5 YVDD M : TAT gTG GAT GAT fe L < YIDD M : TAT ATa GAT GAT, TAT ATt 
GAT GAT&tfTAT ATc GAT GAT £ 1 ;»£Lj&>fcV>j&*fc< (/hX^SP^), ttfr«f»»3 

5' -TCCCCCACTG TCTGGCTTTC AGTTATAVGG-3' (SE#I#-S§- : 4) 

^r^y'u-y^m^v^ (v«, AxiicxHCT«65)..c:®^o-^iT 
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5' -TCCCCCACTG TCTGGCTTTC AGTTATACGG-3' (IE?U#-§- : 5) 

5 y O-^^fffltS d t^ck 0 $f i I ^„ BP'S, iE#l#^: 5©^o- 
^<D^«7^S (TAT A c G G) te, (i) »4St©5X?y 
SSTSO. fll (ii) 7 lOf t O 5 7 Y 7 f ^TigP* 0 ^ftl^ 2 

YVDD^S(D^mffl-7°P-^ 

MS <YVDDffl)-©*Wfc:tt. *Ottaiia3RltUT. TAT GTa GAT GAT, TAT GT t 
GAT GAT, TAT GTc GAT GAT IkZS TAT GTg GAT GAT CD 4 <=>*l£&, dtl 

CD4IE?iJ : 

5' -TCCCCCACTG TTTGGCTTTC AGTTATGTAG-3' (BE^!I## : 6), 

5' -TCCCCCACTG TTTGGCTTTC AGTTATGTTG-3' (SB#I#^ : 7), 

5" -TCCCCCACTG TTTGGCTTTC AGTTATGTCG-3' (I2?iJ#4§ : 8), SIX 

5' -TCCCCCACTG TTTGGCTTTC AGTTATGTGG-3' (IH?tt#-5f : 9) 

5' -TCCCCCACTG TTTGGCTTTC AGTTATGTIG-3' (I2?U#-5§- : 10) 

SttSyP- :/£&fflT5£<h£W£l^, ^tlT'+^tC^SStf (YVDD §D £ 

1 ittU)Wi^j&*fc:< (I: -Y 7 -^fiifOffiStfetS^n 

5' -TCCCCCACTG TTTGGCTTTC AGTTAVGTAG-3' (I2JIJ#-S§- : 11) , 
5' -TCCCCCACTG TTTGGCTTTC AGTTAVGTTG-3' (@2?iJ#-5§ : 12), 
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5" -TCCCCCACTG TTTGGCTTTC AGTTAVGTCG-3' (Eyrj#-5§- : 13) RZS 
5' -TCCCCCACTG TTTGGCTTTC AGTTAVGTGG-3' (SB?>J#-5f : 14) 

5' -TCCCCCACTG TTTGGCTTTC AGTTAVGTIG-3" (lE^S-^ : 15) 
^ft^yD-^jLl^ @B^J#^- : 11-14 <D7° n—7fe y TmT^LfzM 

MM (YIDD^) Omfc^-mmfrt>n.T 2i&m<D^X-?yzFizteZ>J:oiz?Z>Z£ 

K«fcD, mmm (yvddm) x-<DKfo&m&*&T-2i±z> z\ tu< , sf^m & l < 

^iliT^^iH^J#^: 15©yn-^ffflLTfei^ V A, Gnj;^ 
C^CO^^^AL-fc, 

5* -TCCCCCACTG TTTGGCTTTC AGTTACGTAG-3' (IE3«-5f : 16), 
5'-TCCCCCACTG TTTGGCTTTC AGTTACGTTG-3' (I2#I#-J§- : 17), 
5' -TCCCCCACTG TTTGGCTTTC AGTTACGTCG-3' (@H^J#-^ : 18) RZfi 
5'-TCCCCCACTG TTTGGCTTTC AGTTACGTGG-3' (@2?U#-§- : 19) 

5' -TCCCCCACTG TTTGGCTTTC AGTTACGT I G-3" (IB?»J#-5§- : 20) 

~lo t&js 16—20 (D^im7mm(D^mu^Lmm(DmMmm^m-r^ a 
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M2^J## : 1 8 T Ac gT c G 
IB?!I## : 19 TAc g TGG 
ffi&mn : 20 TAc gT I G 



2 



3 



2 



2 



3 



2 



1 



1 



1 



<& : y^<DmzMLT* m&mn n~is ittn^nm&m^ 1 6—20 

S£H§i (YIDDS) ©ttWCtt, ^cD^SiH^ijchLT, TAT AT a GAT GAT, TAT ATc 
GAT GAT lk.Z£ TAT ATt GAT GAT <D 3 ^nSSb, 11*1 S 3 Wm&mmz: 

5' -CACTGTTTGG CTTTCAGTTA TATaG-3' (1H^J#-^ : 21), 

5' -CACTGTTTGG CTTTCAGTTA TATcG-3' (IB3*J#^ : 22) JSlZS 

5' -CACTGTTTGG CTTTCAGTTA TAT tG-3' (@S^J#-^ : 23) 

(YVDDS4) KlHUT3HfiE$Tfcl8^-a--nT^SBayiJ-^TATGTGG OD^-T^O, 

T^HUc:fc^TiEM#-5§- : 21 — 23 t 2 4&g©Slr>7&i£ ^Sfc8e>, fSI (YVDD 
SO Ci^^^S^i;^ ^R©*ft£B±raiBt-^6.«:lri. (YMDD 
S) Oi»iB^ltttliaS©*©a^T?»«-^ (/M£^), i©yo-y (30bp) 

tra«aKT©/w^u^>r-tf-^3 ^j&^&^t, -/p--/g^5b P ^<-r§ 

3 >©#Stt^f^Ji$i±,##m^^$!^CCt^T^^ 0 ^oT,^SM(YID^ 
S) fc-feWSite^«tj|fflttt. BB?iJ##:2K 22^23 Sftiyo-^ 

ZS9(D7n-7. t»L<-ttl6, 17, ■ 18 2St^l9 0-/a-^-£firffiL, YIDD 

M&mvuaptem&m^- : 21, 22 23 ©yp— ^^ttT^ffl-r-sct^ 
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(ii) (a) 1B?!I##: 6 SrWT^ ^p-:/, mmm^ : 7^t-5^o-7\ 

(b) ie^ij#-^ : 10 ^^-r^^°n — 

(c) EaiM: 11 Sfti^p-^ IE9U#*f : 12 ?&tt*^D-^ 
Se^iJ#-^: 13 Sttsyo-7XWE5iJ»f: 14 ^TS^P-^^tryn- 

(d) 1B^J#^ : 15 $ft5^n-^ 

(iii) IH^iJ#^ : 21 ^tt^^n-^ ME^J#^ : 22 WTS^n-rTRtf 
gE?iJ#4§- : 23 ^r#f ^7 0 P-y$:^tryp-y^tj 

( i )SH^iJ## : 5 ^ftsyn-y ; 

(ii) (a) E3*J##: 16 ^fn^o- zf. WMm^ : h SttS^n- 
(b) @5?U#-5f : 20 SWtsyn- y 

(iii) m&mn : 2\ z^-?z>-7°n—7\ mpmn : 22 ^wr-syp-yRoc 

IH#J#-^ : 23 $rWr^yp-y^^3fp-^^ 
( i)IB?0## : 5*tt-5^o-^ ; 



11 



WO 00/58477 



PCT/JP00/01849' 



(ii) 15^iJ#-^ : 20 SftS^D-^ ; SlXS 

(iii) 1E^J#^-:21 ^ftl)^a-^ gfi?JJ#-J§ :~22 SftS^ n-^ROCE 
^|J#^- : 23 ^^■T^yp-^^tryn-y^^ 

20 S:OT^"J#-§- : 21, 22 23 ©i^fe) £JBV>5l8*n?2&nfc£, 

io uy-rif-->3 >s^^fT^ 0 
/vr 2! LI ^< k a >jsjs 

15 ^-fif— ->a >m<D^m\ttf?^. b < 25'C~65t:T^D,«fcD$f^L<«37 < C~ 
<h DNA #>J ^ 7— tf &tnAT8lD&JW*J6 (5 ~ v--^X>X^) ^HiSTS, 

WttSiWS^S*****^-^ »JSfttt© DNA #U * 7— tf &ffl^TK 
iWTfff-5^t**a*Hri. Taq DNA jtfU;*? — fef (/I— 3r >X/UT— * 

L < fct ST'C-SO'CT^ 0 , ck 0 Sf * L < H 50 t C~75 t CTS 
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mm& \z^x temmmmtf o. i-i.^ummizu^^^mm^m^^ztiz^o 
dna ^ u *?-v<Dmmm&*mmzwumz n>h u-)vrz> z. tumm-ck 

Taq DNA U * ^— - tf £i$-&^j&MJfc&f<D DNA ^ U * 7— if <h iT^fflt^i 

p^igAstt^#$nT< ^»sCT®?^^*f lt. mmmm&o. sm~o. 75m 

Ktf±7n-7cDmm1&ft\z&ZJ:?izmiRl,T, ^lt:i^tn5SS^ 

mvm^: 3—23 ti. YW)d ^-y^ommrzy =i ;mm<dt<$:(d, mmi> 

U^T^/mDOin H> (GAT) ©^O^ Wh*©Gm^Tl^OT\ ± 
~C<D~?U y*(D 3 ' ^tC«^^#Jn$n^Jl^«, I2^^WF0AT$ 
So ^T, HigMCtedATP ^itfe-?chyp-^(7) 3 ' **«#^2 

*II£7MbT^nk£, ^HSKT^S^S TAj ^DNA^U ty-^Z&rn&V) 

z.omm.w^mmzWim-S'ttmt. lth 

Mi®&m(DmQ&&<DmzxLmMW&mz\T^mmm<. w<o&&m<Dm 
mz^vxmm^fst^MmhM^. mmmt. ^*^/jn$<, 

#^^tH^prfg^%mT^^, b*^^>, yZhD7xZJl. (DNP), 
^zf^v^r-> (DIG) &££ffl^&::<i:^£L^ 0 

DNP, DIG^LT«^^&|«^^ia#:^^^^LrcfeCO^^$^T, ^ 
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*B<b$nfc^n-^©3* **tfift©ffi*JK:*#LT, e£*BttttfcE?iJ£KF^at 

5 £x;ut;:@ffite$nfc:/D-:/<hf3:f£;ra^^ 

10 h 

( 1 ) HBV Afflte^CD YMDD ^E=P-:7£:n- KT5»e^©ffl3M«©ifMBg 
«te^#Sfc*OBEy"J#-^ : 1 0^7- RtfgE?iJ#-§- : 2 <DZf^-1 
15 & PCR ffl^^fT- try K (2) HBV (7) YMDD :7£:n- Sit^^liCD 

IE?>J##: 5, I2^IJ#^:20, &tf!2?!J#-*§- : 21-23 Og^yo-^, t < H 
20 *§®f£, (5) DKA#g>7— if, (6) MSI^tt5S-y-^7X>7ffl 

pcr Jt"i@£fT5m«£^.ac\ m±m. &mM\zttjfirrzmmttts8um<D 
m-om-mm^^T.^ \ i te&*<D^mm<D7n—-7$:mmkLfr<yx.)Mz-z>i,*T<D 
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m^^xmrnz^m^n-otcm^ n/io 10 «j iTco^xii 

10) Rtf, r^^^tt^^n-Kal^^^^T^^MHBV^trj 
tfie*teJc:<fcO*B$nfcjliiflt9^| 11-19) CDff 19 0 , HBV 

isfe^s^ttif *c%n— Hite^gH^Mia^ pcr miz^ommk. ^(Dmimmm 
<pcRstcksae^iinB> 

y^fV-te, J^T© 2 g^i : 

il>7;y^<v- : 5'-AGTGGGCCTC AGNCCGTTTC-3" <@fi#i## : 1) RUT 
7>ft>7^7^7- : 5' -AGACTTGGCC CCCAATACCA-3' (gE^J#^- : 2) 

1 OmM h'J7Mi» (pH8. 3) 

5 OmM mtXWJ* 

1. 2 5mM »^y^A 
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12.5% ^U-irn— )V 

2 0 0 mM dNTP (dATP. dTTP, dCTP JkX$ dGTP ) 

o. 6 mm -tr>xy^< V— 

0. 6 .mM 7>?t>^^7- 

2 5U/mI Taq DNA # g ;* ^ — if (/\°— >XJI/Y- *±§3) 

±l2^2:-tf— ^ ^— PJ-9600 (A— ^>x;U-T— ft®!) tC-fey h 

PCR CD^^#^ 95*CT 2 ^f^Of, 95^7? 15 6(TCT 20 8>®-»M * 
50, m*T 90t:T 15g>-60«CT20«»O-y-r^;^ 65 mmomvxmi^m 

'&t>tlfzi%mM!®)S0u 1 fwMLTO. 3MCD7K^Kfc^ h U ^Ajgf&lOOM 1 £;&D*., 

<A-f ^>jy-f1?— > 3 » 

5' -TCCCCCACTG TCTGGCTTTC AGTTATACGG-3' (IBM#-Sf : 5) (97°n-:/£, 

5" -TCCCCCACTG TTTGGCTTTC AGTTACGTIG-3' (@2^J#^ : 20) C^o-^, ^ 
IT 

5' -CACTGTTTGG CTTTCAGTTA TATAG-3' (@H^IJ#^ : 21), 

5' -CACTGTTTGG CTTTCAGTTA TATCG-3' (BE?!i#-S§- : 22) Xtf 

5' -CACTGTTTGG CTTTCAGTTA TATTG-3" (M&mn : 23) CO 3 S^CO^D-:/^ 

&m 

^^tlfnHffiftUfe. gPS, ^£3/ (YMDD Si) *feffi/f!C7x;k ^li (YVDD 
ffl) &fctiffl£jc;k S^SS (YIDDUD ftffifflOiJKDa^iJI/Tlty h (1 
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7. 5 x SSPE 

1.2% 4?'Jt^yXfl/>7;Hf^>€y7^L—h (Tween20) 
0 . 0 7 N i&m 

350m 1 To5lHliJfe^Sffofc. 

0.4% i&ffc^MJ-^A 

0.0 1% mtXVOA 

0.145% U >^-7K^— ^- MJ-^A 

0. 0 1% U UC7 A 

0.1% Tween20 

0. 0 0 5 % T^k^hU^A 

fct:^-^>-dATP t Taq DNA #U * 7 — ■ifSSJPUfcStt lQOtf 1 x.)UZ 
in*, 55«CT 30 flffl, £j££Wc 0 

1 OmM h'JXMIM (pH8. 3) 

5 OraM ^t^'J^A 

1. 5 mM . i&ffc^^v^A 
0.001% -t?^^> 

o. 6m 
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0. 0 4. MM t*^>-dATP 

1 U/ml Taq DNA 7^ U > ^-if 

KJ&KTSL 0. 3M 07jc^fb^- h U -^Ajgi 100^ 1 Sim*. 5 ftm SfflTfti 
10 ^U^v^-'tfMSU hl/^h7t*y>^ 20mM h'J7-M« 

( P H7. 5) fco. 2U/Bi©«flf»cja:*«k-5tz:JnA»6-C7x;i/tioo/z l 'Toanx.TSS'C 

15 fT^fc. 

t?O5Se»KT*SH,0, GBKfl:**) t3, 3'. 5. 5"- 
"rh^ z/z?>%:&^ x.)V\Z 100 m 1 -fo3ra*_, IfflT 15 ^P^fe$i± 

20 o^Ombyn-ytlWtT^. PCRifiHH^A-r^U^'f -fcf— i>3 >U 

tfSfitS. EJfo&TIg* KJfcffjkttS: lOOtf l'roJn^T»ifejK«*fltjhLfc. 

yt&m\ZT®L& 450nm H*5tt5©3tS&^b«ltB<&fTo3t. 

25 

1. *fc##^l~I0 

*^J6^JT^S^m©^m^*5ViTfe, iT0»^5 : tZ>S (ATG) 
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miO^Mt 0. Kfg2«j7x;i/«0. 3,|g3^x;N4-0. 3 tLfcoMf^C^fr + j 
teB§tt£> -fbT r-j itmm^To 

m3_ 



1 


3. 694 (+) 


0. 113 C-) 


0. 074 (-) 




2 


■ 3. 257 (+) 


0. 119 C— > 


0. 1 45 C-) 


m^m 


3 


3. 073 (+) 


0. 1 1 6 C-) 


0. 075 (-) 


m±m 


4 


3. 098,(+) 


0. 167 (-) 


0. 145 (-) 


m&m 


5 


2. 358 (+) 


0. 136 (-) 


0. 059 (-) 




6 


3. 141 (+) 


0. 110(-) 


0. 068 (-) 




7 


2. 750 (+) 


0. 099 (-) 


0. 146 (-) 




8 


3. 208 (+) 


0. 1 1 7 (-) 


0. 060 (-) 


m^m 


9 


3. 312 (+) 


0. 155 (-) 


0. 121 (-) 


m±m 


0 


3. 479 (+) 


0. 137 (-) 


0. 066 (-) 





2. &##^f 11-19 

rjeSS! HBV £^tTJ t«*STWKSnTlriStt#:## 11-19 ll9UT(t 

S!l3e $ nfc ttT» k: 1 45 O T ft S . 

xM0.3i:Uc. fS!Brt^3KT r + j fit r-j fctgtefc^-r. 

^4 

^ t mtm. mm *&m\z±* v&kmz&z 
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1 1 


2. 082 (+) 


0. 460 (+) 


0. 182 C-) 






1 2 


1. 521 (+) 


2. 880 (+) 


1. 166(+) 


m±m+mmm cv+n 




1 3 


0. 059 (-) 


3. 570 (+) 


1. 122(+) 


mmm (vh) 




1 4 


3. 149 (+) 


0. 301 (+) 


0. 097 (-) 


m±m+&mm (v) 




1 5 


3. 318C+) 


0. 750 (+) 


0. 174(-) 


cv) 


mtE 


1 6 


3. 144 (+) 


1. 457 (+) 


0. 188C-) 


(V) 


mtE 


1 7 


2. 453 (+) 


1. 488 (+) 


0. 177C-) 


+ (V) 


mtE 


1 8 


0. 089 (-) 


3. 439 (+) 


2. 230 (+) 


mmm (v+n 


mtz 


1 9 


1. 139 (+) 


3. 749 (+) 


0. 643 (+) 


HF£S+XSSCV+I) 





10 

Srffl^Sd^klcfcr), HBV it^?±CD YMDD ^E5P— 7 £3- HbTl^ife^ 

Hint, 1*^7sy^>fiM*tti8:#i^©ia:iK«ft*©ipj^ (^-^u>^), 
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If <D IS H 

1. 5'.-AGTGGGCCTC AGNCCGTTTC-3' (IB^J#^- : 1) Xte 
5 ' -AGACTTGGCC CCCAATACCA-3' (IH^J#-§- : 2) 

iz$2ffi<Dj&mmm%:&~tZ) a@.u n«a, t, cxteGofan^fcb 

2. 5' -AGTGGGCCTC AGNCCGTTTC-3' (IE?U#-5§ : 1) 
5' -AGACTTGGCC CCCAATACCA-3' (@E?U#-5§ : 2 ) 

Kiatt©i6Sfiaai£*rr5 «au n«a. j, cx«g ©Mn^t>L<«>f y-> 

>t>L<ttlL-A— WHITES), BSffF^-f;^ DNA fc^ttft^Uzf*, 
^WK^T-mt, PCR SC.tSBIIFF^^i'M DNA ©Jffcfcffl 

3 . BSHff&^-f K-rsate-?-©&S©*ras© 



5' 


-TCCCCCACTG TTTGGCTTTC AGTTATATGG-3' 




: 3), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTATAVGG-3' 




: 4), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTATACGG-3' 




5), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTATGTAG-3' 




6), 


5/ 


-TCCCCCACTG TTTGGCTTTC AGTTATGTTG-3' 




7), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTATGTCG-3" 




8), 


5* 


-TCCCCCACTG TTTGGCTTTC AGTTATGTGG-3' 




9), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTATGTIG-3' 




10), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTAVGTAG-3* 




11), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTAVGTTG-3' 




12), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTAVGTCG-3' 


(I2^J#-*f . 


13), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTAVGTGG-3' 


(gB^J#-^ : 


14), 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTAVGTIG-3' 


(@5^J#-^ : 


15). 


5' 


-TCCCCCACTG TTTGGCTTTC AGTTACGTAG-3' 


(I2*iJ#-5§ : 


16), 
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5'-TCCCCCACTG TTTGGCTTTC AGTTACGTTG-3' (E?IJ## : 17), 
5'-TCCCCCACTG TTTGGCTTTC AGTTACGTCG-3' (gE#|#4i : 18), 
5'-TCCCCCACTG TTTGGCTTTC AGTTACGTGG-3' (8E?»J#^ : 19), 
5'-TCCCCCACTG TTTGGCTTTC AGTTACGTIG-3' (ffi#|#-ff : 20), 
5' -CACTGTTTGG CTTTCAGTTA TATAG-3' (13^J#-5f : 21), 
5' -CACTGTTTGG CTTTCAGTTA TATCG-3' (1S^J## : 22) RZS 
5* -CACTGTTTGG CTTTCAGTTA TATTG-3' (IB?iJ#-5§ : 23) 

tfttiJK:JBV><2>, 

(i) 6E?!!#-*f : 3^ft§7°0-7*, SE?U#^: 4 5 tfl2?>J 

(ii) (a) SB^JfHf: 6^57*0-7", IB3?U## : 7§tt57 , n-7*, 
IB^JS^: 8£#T57 p a-:/;RtfgS?iJ#^: 9 £WT£:/a--:/£iirfryn- 

(b) IB?«#^ : 10 SWrsyp-y, 

(c.) @e^ij#-^: 11 §ft57 , o-7*, BB?U#*f : 12 ^ff57"P-7*, 

(d) W&m^ : 15 fttt5i/n-7* 
©5^<i:t,li^6a57'D-7't7 h ; mS/JLte 

(iii) S57"J#^- : 21 £r#-f — :7\ MH^J#-§- : 22 ^ft§7o- 7Ri; 
@2^J#-^ : 23 ^•rS7 r n-"^*$tr^n-^S-&«j 

^e>^CSyD--7*iz^ ho 

( i )BB?!!## : 5 ^tt-ST'D-7* ; 

(ii) (a) iE?»J#-i§ : 16 Sft§7*o- ^, SE?iJ#-*§- : 17 ^ff57 , o- 7, 
22 
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(b) : 20 &trt2>zfn — 7 

(iii) Sa^iJ#^ : 21 ^tt^yo-^ gg?tj#*f : 22 tffTsyo-^ROC 
S2?'J#-^- : 23 SrWr^yD-y^tT^n-y^^ 

6. 

XCD^S^mStt+^^zi- KlTSiifc^I^JcD-g&£ PCR StzJ: D*!N>IU 
fit 

■^©^M#l^i»^4i2®0 (i) (n) (iii) ©#7'D- 

7. TOlg: 

^(DMmmM$:m$:m5mm(D < i >, on r# cm) ©§7°D-7*t7hc 

(b) ft^4fB®tf>&:/a-:/-fe>y h#E*Bft;£ nfc El+g^#:, 

(c) DNA^'j^^-if, RLX 
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m&8itiiTz>rzib<D*y ho 

(c) DNA7^U^^— fc\ SIX 

(d) sss$^tt §$zy-^x>7ffl mm m 
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e m * 

<1 1 0> ^rVA^X>7iflEf 

<i 2 o> Bmfr&v^ juxm&^<D&m&mjjm&&tf&m*y h 

5 <130> YCT-4 8 9 
<1 6 0> 2 3 

<2 1 0> 1 

<2 1 1> 2 0 

10 <2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

< 2 2 1 > gene 
15 <2 2 2>' 1 3 

<2 2 3> Designed primer wherein, at position 13, n may be a. g, 
c, t, or any universal base such as i. 

<4 0 0> 1 

20 agtgggcctc agnccgtttc 20 

<2 1 0> 2 

<2 1 1> 2 0 

<2 1 2> DNA 

25 <2 1 3> Hepatitis B Virus 

< 2 2 0 > 

<2 2 3> Designed primer 
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<4 0 0> 2 

agacttggcc cccaatacca 20 

<2 1 0> 3 
5 <2 1 1> • 3 0 

<2 12> DNA 

<2 1 3> Hepatitis B Virus 

<2 2 0> 

10 <2 2 3> Designed probe 

<4 0 0> 3 

tcccccactg tttggctttc agttatatgg 30 

15 <2 1 0> 4 

<2 1 1> 3 0 

<2 12> DNA 

<2 1 3> Hepatitis B Virus 

20 <2 2 0> 

<2 2 3> Designed probe 

<4 0 0> 4 

tcccccactg tttggctttc agttatavgg 30 

25 

<2 1 0> 5 

<2 1 1 > 3 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 
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<2 2 0> 

<2 2 3> Designed probe 

5 <4 0 0> 5 

tcccccactg tttggctttc agttatacgg 



<2 1 0> 6 

<2 1 1> 3 0 

10 <2 12> DNA 

<2 1 3> Hepatitis B Virus 



<2 2 0> 

<2 2 3> Designed probe 

15 

<4 0 0> 6 

tcccccactg tttggctttc agttatgtag 30 

<2 1 0> 7 

20 < 2 1 1 > 3 0 

<2 1 2> DNA 

<2 1 3> Hepatitis B Virus 



<2 2 0> 

25 <2 2 3> Designed probe 

<4 0 0> 7 

tcccccactg tttggctttc agttatgttg 30 
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<2 1 0> 8 

<2 1 1 > 3 0 

<2 1 2> DNA 

<2 1 3> Hepatitis B Virus 

<2 2 0> 

<2 2 3> Designed probe 



<4 0 0> 8 

10 tcccccactg tttggctttc agttatgtcg 30 

<2 1 0> 9 
<2 1 1> 3 0 
<212> DNA 

15 <2 1 3> Hepatitis B Virus 



<2 2 0> 

<2 2 3> Designed probe 

20 < 4 0 0 > 9 

tcccccactg tttggctttc agttatgtgg 30 



<2 1 0> 10 

<2 1 1> 3 0 

25 <2 1 2> DNA 

<2 13> Artificial Sequence 



<2 2 0> 

< 2 2 1 > gene 
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<222> 29 

<2 2 3> Designed probe wherein n at position 29 is i. 
<4 0 0> 10 

tcccccactg tttggctttc agttatgtng 30 

<210> 11 

<2 1 1> 3 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

< 2 2 3 > Designed probe 
<4 0 0> 1 1 

tcccccactg tttggctttc agttavgtag 30 

<2 1 0> 1 2 

< 2 1 1 > 3 0 
<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> Designed probe 
<4 0 0> 12 

tcccccactg tttggctttc agttavgttg 30 
<2 1 0> 13 
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<2 1 1> 3 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

5 <2 2 0> 

<2 2 3> Designed probe 

< 4 0 0 > 13 

tcccccactg tttggctttc agttavgtcg 

10 

<2 1 0> 14 

<2 1 1> 3 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

15 

< 2 2 0 > 

<2 2 3> Designed probe 

<4 0 0> 1 4 

20 tcccccactg tttggctttc agttavgtgg 

<2 1 0> 1 5 

<2 1 1> 3 0 

<2 1 2> DNA 

25 <2 1 3> Artificial Sequence 

<2 2 0> V 

< 2 2 1 > gene 
<2 2 2> 2 9 



PCT/JPOO/01849' 



30 



30 
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<2 2 3> Designed probe wherein n at position 29 is i. 
<4 0 0> 15 

tcccccactg tttggctttc ag.ttavgtng 30 



<2 1 0> 16 

<2 1 1> 3 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> Designed probe 

<4 0 0> 16 

tcccccactg tttggctttc agttacgtag 30 



< 2 1 0 > 1 7 

<2 1 1> 3 0 

<212> DNA 

<2 13> Artificial Sequence 

<2 2 0> 

<2 2 3> Designed probe 



<4 0 0> 17 

tcccccactg tttggctttc agttacgttg 

<2 1 0> 18 
<2 1 1> 3 0 
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<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

5 <2 2 3> Designed probe 

<4 0 0> 1 8 

tcccccactg tttggctttc agttacgtcg 30 

10 < 2 1 0 > 19 

< 2 1 1 > 3 0 
<2 1 2> DNA 

<2 1 3> Artificial Sequence 

15 <2 2 0> 

<2 2 3> Designed probe 

<400> 19 

tcccccactg tttggctttc agttacgtgg 30 

20 

< 2 1 0> 2 0 
<2 1 1> 3 0 
<2 1 2> DNA 

<2 1 3> Artificial Sequence 



25 



<2 2 0> 

< 2 2 1 > gene 

<2 2 2> 2 9 

<2 2 3> Designed probe wherein n at position 29 is i. 
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< 4 0 0 > 2 0 

tcccccactg tttggctttc agttacgtng 

5 <2 1 0> 2 1 

<2 1 1> 2 5 

<2 1 2> DNA 

<2 1 3> Hepatitis B Virus 

10 <2 2 0> 

<2 2 3> Designed probe 

<4 0 0> 2 1 
cactgtttgg ctttcagtta tatag 

15 

<2 1 0> 2 2 

<2 1 1> 2 5 

<2 1 2> DNA 

<2 1 3> Hepatitis B Virus 

20 

< 2 2 0 > 

<2 2 3> Designed probe 

<4 0 0> 2 2 
25 cactgtttgg ctttcagtta tatcg 

<2 1 0> 2 3 

<2 1 1> . 2 5 

<2 1 2> DNA 
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30 



25 



25 
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<2 1 3> Hepatitis B Virus 
<2 2 0> 

<2 2 3> Designed probe 
<4 0 0> 2 3 

cactgtttgg ctttcagtta tattg 25 
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